NEW FOSSIL CHITONS FrRoM THE MIOCENE anp
PLIOCENE or VICTORIA

By EDWIN ASHRBY axp BERNARD C. COTTON, Souri AUSTRALIAN Muosrum,
Plates xix—xxi,

AT the vequest of De. Sule, of Pragne, Czechoslovakia, Edwin Ashby wmade arrange-
ments with Walter Greed, of Hamilton, Vietoria, to colleet fossiliforous carth {rom
three exposures in Victoria.

By a speeial proeess, and hy nsing millimetre and half-millimetre sieves, Dr,
Sule washed out from four fonr-gallon ting of this material, no fewer than fifty
species, of whieh 44 are new species of fossil chitons, As hitherto the nuniber of
authentic fossil chitons known rom Anstralia was uneder twenty, the present addi-
tions more than treble the known Tauna,

Sl another speeies. which is represented by a wnigue specimen found in
soil belonging to the Huited States National Musenn aud from the saie exposures,
is deseribed.  Phis unigne speciuien has heen presented o the South Anstralian
Museum.

The great inerease in our knowledee of the Ansiralian Fossit Chitons, dne to
the snecess of Dr, Sule’s wethod, should stimnlate inferest in the Pulyplacophora
(Lorieata), and seems to indieate that onr ideas of (he class may need considerable
revision,

The beautifnl figures here reproduced were prepared by Miss Varena Notiage,
and, as an aid to the identification and understanding of the species, the mwissing
parts of the valves have heen reconstrneted, the original portion being demarented
by a dark hine.

Prorocmron Ashby, 1901,
Prorocurron aranunosus Ashby and Torr, 1901,

The taxonomie importance of the aboye speeies cannot be too strougly stressed.
Pilshry (4) wrote: ““It is commouly known that the earlier (Palacozoie) Chitons
are withont insertion plates, and belong therefore to the tamily Lepidoplewridae.’’
In 1900 (5) he proposed his sub-order Foplucophora for the reception of all Palaco-
zoie genera, and adds: **None of the Palaeozoic genera are kuown to eontinue iuto
the Mezozoie, but are replaced by types more related to modern Chitons, !
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While the genus Lepidoplenrus (still extant) has no insertion plates, it is re-
coonized by most students as being the progenitor of all living forms, and that the
development of the ingertion plate commenced with the end valves.  Ashby )
has shown that the genus Protochiton has no insertion plate in either of the end
valves, but has begun to form one, still incomplete, in the median valves, 1t seews
cortain therefore that the genns Protochiton cannot have heen devived through ay
member of the family Lepidopleuridie; it is andoubtedly the progenitor of the
large family Acawlhaochitonidae. Tt would seem that the Acanthoehitonids have
been derived From primitive (Palacozoic) stock along a separate and parvallel line
to that which produced the Lepidopleunridae. Further, the 1ail valve of “Chiton
gemnatus de Koninel”” from the Carboniferous beds of Dunferniline, Seottand,
in the peenliar eharaeter of the outward extension of the tegmentimn, absence of
insertion plate, and general shape, is seemingly the prototype of the tail valve of
Protachiton granulosus Ashby and Tory, The grains in the seulpture of P. granit-
Josus are hollow, with a black dot on each grain, probably a sense organ, in which
ease Lhe hollow grain may have been filled with “nerve fibre’", a feature we do not
rentember Lo have seen in any Hving Chiton. We conclnde that the strange oX-
tension to the tegmentum, common to hoth ('hilon gewmmotus de Koninels and Iro-
fochiton granulosus Ashby and Torr, is a primitive survival factor, giving -
ereased surface for the ghrdle attachment which was later discavded in favour of
an extension of the artienlamentum to torm the insertion plate and eaves,  From
the single tin (four gallons) of material from Clifton Bank (Lower Miocene) wine
valves or fragments of valves of this speeies were ohtained ; one being a Tairly per-
feet tail valve, the others median valves. ]

? PROTOCHITON SP.

From the same exposure also, comes a single median valve which is Acantho-
chitonoid in eliracter, but with hollow grains which are widely ditfevent from those
of the ahove species.  As this is too imperfect to make a hinloty pe, its deseription is
deferred in the hope that future work will produce a better preserved example of
what must be a very interesting species.

ArosgoctnroN Ashby, 1925,
AVOSROCITITON SULCL SP. 110V,
Plate xx, fig. 21.

Head valve only, length 10 ., width 1+25 mm. Straw coloured. TRaised,
anterior slope convex and steep.  Entive surface, under X30 Zeiss binoenlar,
eveuly covered with civeular, flat-topped polished, minnte grains, which, althongh



Asuny AND COTTON —Fossi. CHITONS FROM AUSTRALIA 211

erowded, appear not to touch, Five ray ribs, three central oues strongly raised,
outer ones little more than mere folds.

Articulamenium.  Tnsertion plate extending well forward beyond tegmentum
for one-fitth of width of latter ; colour white, three central ray vibs countinned right
across insertion plate, which is folded up, the told standing out beyond the margin
of the insertion plate; no trace ot a slit.

Tegmentum inside without seulptare, 1nened over to an nunusial degree; three
dark-colonred aportures in three depressions corresponding with the three v ay ribs
of the fegmentum, and cach almost corvesponding with the edge of tegmentumn
above.

Holotype., MeDonald s, Muddy Creek, Pliocene (Nalimman). P, 4340, S.AM.
Beantilully preserved.

We bave great pleasure in maming this i nuportant discovery after Dr, Snle, 1o
whose Tabours we ave iudebted for ity discovery, Because of its excellent state of
preservution, this specinten amply justifies Ashhy's primitive genus, Afossochitan,
which has all the characters of Jdeanthochiton except that of shis, and can be re-
garded as o direet progenitor of Aeanthochiton, The three dark-colonred aper-
fures suggest large nerve channels conuecting with the eirdle at its junetiow with
the tegmentwin; exaetly stmilar features do not ovcur in living Chitous,

AFOSSOCIITON cUDMOREL Ashhy, 1925
Plate xx, fig. 22.

One median valve from MeDonald’s, Miocene (Kalimnan).

Trrounron snbe. nov.

Seulpture conforming to that of A fassochiton, but ray ribs of avterior and
other valves continned right across insertion plate in narrow raised ribs, which (in
some cases) o not seein to he a proloungation of the tegmentum, bot are built np
out of the articulamentum.  Genotype, A fossochiton (Telochiton) dendus sp. nov.,

Arossocirron (TELOCIITON) DENDUS sp. Hov.
Plate xx, fig, 24.

fueomplete head valve only ; length of piece 3 wm., widhh 3 mm. Tegmentum
oecupies about one-tlrird of valve, insertion plate very wide; senipture of erowded
clliptical small grains with no definite ar angement, those grains surmounting the
ray ribs sometinies lavger, some several fimes as lar e, i oone place apparently
fused, lavger near the posterior margin; five strongly raised ray viby, the space
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coneave between the two posterior and the one next to them ; an unusual feature is
that each rib in the tegmentum is continued right across the broad insertion plate
in a narrow sharply-raised rib, apparently built of the lower layer of the articula-
mentwmn ; this appearanee is not due to attrition of the tegmentum, for, in places,
the anterior edege of the tegmentum has sculpture of small grains.

Artienlamentun. White; tegmentum folded over at apex of valve, coutinua-
tion of ray ribs across the insertion plate not by a prolongation of tegmentum but
by a building-up of the articulamentum. No slits, but insertion plate edge eon-
siderably damaged.

Holotype : Clifton Bank, Grange Burn, Hamiltou, Vietoria. Lower Miocene.
P, 4342

ArossocitToN (TELOCIITON) 1SCUS Sp. 10V,

Plate xix, fig. 20.

Tail valve only, length 2 mm., width 3 mm., mueh clevated and arched, muero
at posterior third, tegmentum behind muero vertieal, reduced to one-third only
of area of shell; dorsal area very narrow, sides parallel, not wedge-shaped, with a
narrow short groove on either side, the posterior portion of this area worn, though
a perfeet specimen may have a short seeond groove making this area narrowly and
partially pinnatifid; area behind mucro, small, evenly covered with closely-packed
small, rounded, ball-like graius, posterior wmargin with two very large grains and
a third smaller one suggesting the beginning of a very coarse broken rib; a most
nnusual feature typieal of this subgenus, and situated next to the girdle at the
posterior portion of the insertion plate, are three ribs traversing the insertion plate,
one in line with the dorsal area, and one on either side diverging. (Sinee writing
this deseription, one rib has flaked off.) These do not appear to be narrow ridges
of the tegmentum, but are rather narrow thiekenings of the articulameutum. No
slits. Avea anterior to muero decorated on either side with four horizontal rows
of globular to subelliptieal grains; the pattern is so regular that transverse rows
of grains are formed.

Articulamentum.  White; hollow under muero unusually deep, cither the
sutural laminae were weak or the larger portion is missing.

Holotype: Clifton Bank, Grange Burn, Hamilton, Vietoria, Lower Miogeie.
P, 4339, S.A.M.

ArogsocHIToN (TELOCIIITON) MAGNICOSTATUS Sp. 1OV.
Plate xx, fig. 23.

One median valve only, length 5 mm., width 6-5 mm,, angle of divergenee 90°.
Carinated, beaked, dorsal ridge longitudinally eonvex side slope steep ; dorsal area
b H ) = o 2 2
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flaked off, evidently longitudinally vurved ; plenral are dhaganally concave, de-
corated with rather large elliptical grains arranged diagonally in Jongi{udinal
rows in somie places; many of grains rectuneular on ihe upper c¢nd, ohtusely
rounded at 1he lower; most striking feature is an exceptionally narrow and high
diagonal xib starting from the promivent healk and veaching the givdle not far
posterior of the niddle of the vilve; pleural avea bends upwards al the dragonal
rib, making plenral area concave; top of rib as wide as a single large elliptieal
arain; pleural svea slope to top of diazonal rib gradial, Imt on the other side, that
of the lateral avea, the slope is vertical : consequently lateral area is depressed, and
at a considerably lower level than the plewral area seulpture of depressed lateral
arew sinilar to that of plearal, but graing there a little more spaced.

Hototype : MeDonald s, Muddy Creek, Pliveene (Kalimman), P, 43443, S A M.

The narvow, mueh vaised dingonal vib and depressed lateral avea easily dis-
tinguish this Afossochiton. What appuars to e an extension of the sntoral Tawi-
nae is on oue side erossed by an extension of the diagonal vib. This Feature is tho
sole justification for placing the speeies under Telochiton. That a fragile fragment,
of the tegmentum does, at the dingonal riby, extend across the avticilatentum, is
quite certain, Amy but very caulions Tiandling of the valve will break this. There
stll remaing o possibility that the whole of the articulamentum showing has been
produced by the flaking off of the tegmentum, for in places picees of grain appear
Lo have been vemoved and then 1o have adhered to the articadanentin, or this
appearance may he due (o sears; additional exanples are vequired for exact deter-
mination of this point,

Acanrthoeniron Gray, 1821,
x\(iANTJl()('.HlTON FORSYTHENSIS s, 110V,
Plate xx, fig, 26,

Two medion valves, One, length 1-25 wnt, width 2 mm. (holotype), and the
other, length 3 oo, width 3-8 mm. (paratype).

Carimated, dorsal area broadly wedgeshiaped and pinnatifid, beaked, snriace
smooth, lateral-plemral avea decorated by lonsitndinad rows of fria ngular, spaeeil,
Hattisle gratns of Tour complete and one halt-rows; grains regularly placed, form-
g rows cither way ; apex of triangular graius point downwards and Fforwards.

Articulamentum.  White; insertion plates and sntural laninae broken off,
tegumentum folded back at the beak, in centre of the valve articulamentnm wueh
thickencd from one side to the otler,

Tlolotype: Forsyih's Grange Buru, near Hamilton, Vietoria, Pliocene (Kal-
tnan), P, 4845,
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Pavatype: Same locality, median valve.

A further specimen from Clifton Bauk, median valve, ength 1-5 mm., width
2,

This species differs from Afossochiton cudmorci Ashby in that the triangular
orains are arranged vegularly, while in eudmorer they are very irregular, dovsal
areas not pinmatifid, and the carination less sharp.

ACANTHOCTIITON FORSYTHENSIS RELATUS sub.sp, nov.

One median valve. Differs from forsylhensis in lateral avea being indicated
by a shallow fold, grains arranged diagonally, but dorsal area and grains similar.
Holotype : Clifton Banl, Grange Burn, Hamilton, Vietoria, Lower Miocene.

ACANTHOCHITON DRUNLS 8p. HOV,
Plate xx, fig. 29,

One median valve, lengtli 1-5 mum,, width 2 mm.  Dorsal avea word, narrower
than in fersythensis, not pinnatifid, hut suggests longitudinal stviation; ridge
straight, vot avehed ; pleural-lateral area decorated with straight Jongitudinal rows
of erains arranged on the diagonal and almost, sometimes actnally, touehimy;
orains elliptival, shightly rounded at apex, Hattish bt not actually flat; five rows
of grains, one next to girdle has three arains and one uext to dorsal has worn
crains.

Articulimentuns,  Sutural laminae present but worn, broad, shallow anter-
iorly, sinus between wide; insertion plates have no indication of slit, though ab-
senee may be due to wearing.

Tlolotype: MeDonald’s, Muddy Creek, Pliocenc (Ialimuan), Po4548, S A,

ACANTHOCTIITON CASUS 5P, DOV,
Plate xx, fig. 30.

One median valve only s Tength 1-5 mm., width 2 mm, Side slope steep ; dorsal
arca, ridged, curved, and arehed, less broad than in Acanthochiton forsylivensis
due 1o smaller angle of divergence, subpiunatifid, three grooves narvower than in
forsylhensis, lateral area not defined; pleural-lateral area slightly concave, outer
edge becoming less steep; this area decorated with six and a partial seventh row
of grains placed longitudinally; grains small, triangular, placed in rows at an
acute angle, pointing forward ; viewed travsversely, rows are eurved, not at right
angles as in forsythensis ; difference of pattern largely due to concavity ot shell.

Avtienlanentun,  Dirty-white; sutnral lamiuae and insertion plates broken
off.
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Holotype : Clifton Bank, Grance Burn, Lower Miocene. P. 4340 S A M.
p g : ;

This species may be the progenitor of Acanthockiton forsythensis, for, in
several respects, they resemble one another,

ACANTHOCIITON SABRATUHE 8. IOV,
Plate xx, fig. 25.

One median valve, length 1+-75 man., width 2-25 mu. Arehed, not carvinated,
side slope convex and dorsal ridge beaked ; dorsal arca has sculpture wowrt awa y
(if any was present ), narrowly wedge-shaped as shown by the seulpture of pleural
area at the aunterior end; pleural area sepavated frowm lateral by narrow vib, but
except tor this rib, lateral area is at same level as plenval areas seulpture of both
aveas and of the rib itself dentical ; seniptuve of small grains irvegularly arranged
and erowded, mivute erowded round grains near the beak, across the pleural area
grains are double the size, and for a short distance ave in a semi-longitudinal
arrangement, beeome a little longer in shape, then another chauge takes place, and
a few grains along anterior margin are almost civenlar with flattish tops: briefly,
gratus are nnsnally small, with little pattern, and vary in shape.

Artienlamentune. Dirty white; only a small fragment of sntuval Loming pre-
sent; we judge this fo have heen well developed, and sinus between fairly broad ;
all insertion plates missing; tegmentum folded over at heak.

Holotype: Clifton Bank, Grange Burn, Hamilton, Vietovia, Lower Miocene.
P.odsdd, S AM,

Lagacurron subg, nov.

Plenral area decorated with narrow, widely-spaced ribs, iustead ol grauular
oruamentation. In the gewotype, Acanthochiton ( Livachiton) inecpectus sp. nov.,
the sculpture behind muero and in avea eorresponding with lateral aven in wedinn
valve is formed of triangular flat grains; near the apex of each is an ocellus or
sense ovgan.  While we have provisionally plaged the subgenus Lirachilon under
Acanthochiton, it could be placed nnder Afossochiton with as mueh justifica-
tion ; the evidence of more material is needed to settle the point.

AcantanoenrroN (LIBACHITON) INEXPECTUS sp. nov.
Plate xx, fig. 31.

One tail valve only ; length 2 pnw, width 2-5 wm. - Shell arched, not carinated,
side slope almost, straight ; in most of dorsal avea tegmentam has hroken off, but
there is a Little left at the anterior edge where it is sinooth ; muero a little posterior
of central, slope hehind muero steep and decorated with flat triangulay grains,
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most of which have been partially worn off, revealing that they are apparently
hollow; at the sides, an area corresponding with lateral area in median valves
where the triangular flat grains are well preserved and larger than the posterior
ones ; apertures situated near but not at the apex of each triangular grain, may
be sense organs, but larger than those in hollow grains of Protochtion granulosus,
corresponding with the ocelli comnion in several living gencra ; rest of portion an-
terior to muero and corresponding with pleural area, traversed longitudinally by
three much raised, ronnded ribs, the trough between these ribs broad, and the
ribs themselves overhanging.

Articulamentum. White; hollow under muero wide and deep, nerve aper-
tures exceptionally developed and numerous; slits not discernable, but two or three
very shallow grooves may be connected with slits.

Holotype: MeDonald’s Muddy Creek, Pliocene (Kalimnan). P, 4350, S.ALM.

The nearest allied living species is, we think, Pseudotonicia cunate Suter,
from New Zcaltanud.

ACANTHOCIIITON PILSBRYOIDES SP. 1IOV.
Plate xx, fig. 27.

One median valve only, length 225 min., width 3 mm. Subcarinate, angle of
divergence 116°. Dorsal area and small adjoining portion of pleural area eroded
on oue side, and whole of seulpture eroded on the other ; major portion of sculpture
on pleural-lateral arca on the oue side so well preserved and ornamentations so
distinetive, that we deseribe it as new ; seulpture of horizontal rows of graius, the
larger portion in shape of rectangular ellipse, set in rows diagonally (simtlar to
seulpture of the receut Acanthochiton pilsbryt Sykes), but near the dorsal arca
some grains are rhomboided and oie or two fusiform.

Artieulamnentum. Insertion plate broad, no slits visible, but this may be due
to erosion, whieh also acconnts for bases only of the sutural laminae being left.

Holotype: Clifton Bank, Grange Burn, Ilamilton, Vietoria, Lower Miocene.
P. 4346, S.A.M.

The speeifie name is suggested by the similarity of sculpture with that of the
Australian recent species, Acanthochiton pidsbryl Sykes, but in the shape of the
valves and absence of bridging in the seulpture, it is quite dissimilar.

ACANTHOCHITON TRIANGULOIDES Sp. nov.
Plate xx, fig. 28.

One median valve, length 2 mm., width 2-25 mm. Rather flat, arched, and
beaked, dorsal arca narrow and wedge-shaped, anterior half granulosely seulp-
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tured ; much seulpture flaked off, but what remains shows rather long ovate-elip-
tical shallow grains, changing before the centre of area is reached to three shallow
1ows of small, indistinet. grains; posterior half of this area smooth and polished ;
beak protrudes well beyond posterior margin of valve; pleural-lateral avea decora-
ted witlt eight or nine longitndinal rows of small, spaced, slightly-raised (obtuse-
triangular) flat-topped graing; direction of rows not parallel, and in one place a
short row is tntercalated ; arvangement of rows a little indistinet, some angles of
lighting suggest more diagonal than longitudinal arrangement ;ograins evenly
spaced throughout in the rows, and exceptionally even in size; no diagonal rib or
fold, lateral area differing in that in the two outer rows at the posterior corner the
grains, eight in all, are half as lavge again as the rest of the area.

Articulamwentum, White; insertion plate and sutural laminae ave missing,

Holotype: Korsyth’s Grange Durn, Humilton, Victoria, Pliocene (Kalimnan).
D, 4347, S.AM.

The sharply-cut, small, even in size, and subtriangular grains wake this quite
a distinetive speeies.  If, when a pertect specimen should be found, the insertion
plates are unslit, the species will then have to be removed to Afossochiton Ashiby,

The deseription was made while viewing the specimen under X30 Zeiss
binoeular.

Cryrroruax Blainville, 1818,
Ceyerornax rrrrcoarpt Hall, 1904
Plate xix, fig. 20,

Cryptoplas gafliffi Thall (6) is a synonym ol the above species. Ashby (3)
states: ““The holotype of €. gatliffi differs in one respect ouly from the majority of
specimens deseribed as C. pritehardi all, in that it possesses a lobe-shaped plate
on the inside, just under the apex.”” We now (ind that the **lohe-shaped plate’’
15 common to all valves, althongh more marked in the three anterior valves, We
find that Hall was incorreet in believing that any of the fossil exam ples he had seen
showed the tegmentum, and we are eonfident. that the only differeuce is that priteh-
ardi is the remains of an ordinary niedian valve, and gatlii was one of the (hree
anterior valves of the sume speeies.  Ashby (3) also expressed the opinion that
valves™ may he of ““non-Chitenoid origin®.  Now, thanks (o Dr.
Sule’s washings, we have hundreds of these (ryploplu valves, very Few showing
sculpture.

We now express the following opinions:

these worn ¢

1. Holotypes of pritehardi and galliffi and all previonsly recorded examples
liave no visible tegmentwin, and all seulpture has been worn oft.
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2 Hundreds of these worn examples might reasonably be considered one
speeies, because in living forms there is an equal disercpancy in the valves ol a
single speeimen, the first two and often the first three valves ave broad, and the
rest narrow, subjeet to variations in the tail valve.

3. The prescnt shape of these worn valves is often nof at all the original form,
Dut that as they have been ground ont of all recoguition by ceaseless rolling ol the
waves, a valve has often been shortened by nearly one-third,

4. Not one per cent. of the valves shows any sculpture.  We offer the explana-
tion that the shape is that of an elongate roller, whieh lends itself to rolling vver
and over with the slishtest vipple, as well as in the more violent surt.

Pleisiotype. Out of the first examples of fossil Cryploplax to show sutficient
data for speeific deseription, we seleet one as pleisiotype of the late Prof. all’s
Oy ptoplae pritehardi, and we also plaee his Cryptoplax gatliffi as a synonyin.

We also deseribe and name two distinet new species of Cryploplax in the
following pages.

Re-deseription from pleisiotype.

Median valve, length 6w, width 2. Sharply raised, side slope conves,
dorsal area very narrow, straight sides, raised, a little flattish top, heak shghtly
worn ; seulpture forms one aved at the beak consisting of spaced, eivenlar or spheri-
eal small grains (truly Acanthochitonoid in character), from there the two upper
ribs granulose for a thied the length of valve; upper rib next the dorsal area con-
tinued parallel with the dorsal avea almost to the anterior edge of the valve, and
for the last two-thirds of its length is a strong irregular rib very coarsely toothed
at ils hase on the upper side, the effect of the coarse teeth s to suggest a series of
pits; on vne side there are two outer ribs senlptured in the sgme manner one over
half the leneth of valve, the vther a little less than half, these two graunlose for
half theiv Tength, then change 1o the coarse-loothed sculpture; on the other sicle,
while the two upper ribs correspond with the above description, there are also two
onter short rihs (probably the ouier one on the other side has been broken oft) ;
these two immediately beyond the gramulose base near the beak beeome a series of
confused, irregular, highly-poelished grains.

Artienfamentium. Creamy-white; sutural lmminac worn, insertion plate worn;
Legmentum bent over at posterior forming a pocket, the interual plate only showing
as a hollow rise.

Paratype 1. Same locality, length 45 nnu.; worn, whole of tegmentum pre-
sent and in proportion to size, the granulose seulpture is a little more extensive,

Paratype 2. Lengith 4 mm., worn. Both 1 and 2 have well defined, raised
dorsal area.

Pleisioty pe and Pavatypes; MeDonalid’s Muddy (reck, Pliveene (Kahmuan),
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URYPTOPLAX STCUS sp. nov.
Plate xix, fig. 17.

Lavrge median valve (holotype), length 6 mm.. long, narrow, steeply raised.
bealked ; dorsal avea colour “tawny” (Rideeway) narvow, straijght-sided, strongly
raised, vounded; sculpture, except at beak, composed of five dageer-like ribs on
cither side, ivory-like in appearvance, conmmencing near the beak, narrow and slen-
der, becoming swollen within a third of their length {from the end, and theu taper-
mg to a sharp point, longest vib next to dorsal avea, ending one-fifth short of the
auterior edee of the valve: elose to beak ribs show slight granulation at their sides,
and so for a very short distance, hut the beak itself is partly broken away, and there
might have been a small amount of granulation had there been no bresking wway.

Articulameninm.  White; the damage {o the valve has still left the little in-
fernal ““plate’” in perfeer preservation,

Haolotype: MeDonald s, Muddy Creek, Pliocene (Kalimnan). 7. 4336, S.AM.

Pavatype: One median valve, width 3 mm., worn, but showing most of the
seulpture. Same locality as holotype.

Hypotype: Of head valve, only spee¢imen; bLadly worn, but showing some
seulpture, althongh not sufficient to make ir holotype head valve,  Same locality as
hololype.

The name (from “sien”, a dageer) is suggested by the dageer shape of the
ribs.

CRYPTOFLAX NUMICUS SP. nov.
Plate xix, fig. 18,

One median valve only, length 3 mm., width 1-5 mm., in perfeet state of pre-
servation; wider than most species, wrched, side slope less steep than usnal ;
not, beaked, but dorsal area slopes down to shell margin posteriorly ; dorsal area
hias 1o raised, narrow dorsal vidge as i O, prifehardi and (L sicus, but presents a
broader convex surface than either; it is possible that this area received a good
deal of erosion, but the exeeptionally well preserved senlpture on other portions
of valve seem to comtradict this idea; sealpture entirely granulose thronghont,
consisting of fine granulose longitudinal rils, the outer oue very short, little more
than the grannlose thickeniug of the posterior edge of the tementun; npper rib
close to edge of dorsal area. indistinet in places, possibly due fo wearing, grains
small, sphervieal, and mostly narrowly spaced.

Arvticulamentum.  Creamy-white: insertion plate in good state of preserva-
tion, sutural Iaminae well defined, bnt shallow, tegmentnm folded over at posterior
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end, making that end slipper-heel shaped, a feature eharaeteristie of Cryptoplaz.
Holotype : MeDonald’s, Muddy Creek, Pliceene (Kalimnan). P. 4337, S.A.M.

MOLACHITON gen. Nov.

Dorsal area (worn in genotype) broad, smooth exeept for faint growth
grooves; pleural area unique, erossed longitudinally with broad irregular ribs,
eomposed of large grains shaped on upper side like a large molar tooth, whole series
of grains in rib fused together, eentre of eaeh grain with a funnellike depression,
and in eentre of funnel a blaek dot or nerve aperture; ribs near dorsal area short,
several run forward into dorsal area, but too worn to show ““oeelli’’, if present;
twelve ribs showing between dorsal area and girdle; lateral area sharply up-folded
at the posterior margin ; both raised portion, trough below, and a small part of the
adjoining outer edge of pleural area deeorated with imbrieating, sub-triangular
sub-eonvex grains.

Genotype (monotype) : Molaehiton nazius sp. nov.

The unnsual seulpture of the pleural arecas with the sensory organ in the eentre
of eaeh molar-shaped fused grain, and the absenee of insertion plate or sutural
lamina, precludes determination of the true position of the genus in the natural
taxis, so provisionally we plaee it in the family Lepidoplenridae.

MonACINTON NAXUS Sp. nov,
Plate xx, fig. 52.

One half median valve only, length 4 mm,, width 4 mm. Strongly beaked,
dorsal area a good deal worn, broad, smooth exeept for faint growth grooves;
pleural area unique, erossed longitudinally by broad irregular ribs eomposed of
large grains in the shape of a large molar tooth ; whole series in rib fused together ;
a fuunel-shaped depression in eentre of eaeh grain, and in its eentre a blaek dot
or nerve aperture (oeellus), ribs near dorsal area short, and several run forward
into that area ; these are too worn to show oeelli even if present; twelve ribs show-
ing in pleural area ; lateral area sharply up-folded at posterior margin ; both raised
portion, the trough (hollow below) and small part of adjoining outer edge of
pleural area decorated with imbrieating, subtriangular, sub-eonvex grains.

Artieulamentum. Cream; insertion plate and sutural laminae missing.

Holotype: MeDonald’s, Muddy Creek, Plioeene (Kalimnan). P. 4251, S.A.M.

BELCHITON gen. nov.

Seulpture of pleural area eonsists of slender longitudinal ridges surmounted
with minute spherieal glossy or poreelain grains; the interspaees twiee the width
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of the granular ridges and shallowly bridged below cael grain ; lateral area cov-
ered with closely-packed radial rows of grains similar to those of {he pleural area,
the rowsin places interealated with shorter rows; lateral arca not raised as a whole,
bt vear dorsal area and givdle are two shatlow npward folds; sutural lamina in
genotype appears perfeet, weak and shallow, quite charactevistic of palaeozoic
forms; in common with Protochiton granulosus Ashhy id Torr, each grannle has
a black dot or ““sense aperture’ at the sununit.  We place this genus in the fawmily
Lepidopl euridae.

Genotype (monotype) : Belehilon puleherrinus sp. nov,

The seulptire is so different frow any other genns of Lepido plenridae that we
propose the above new genus,

BELCHITON PULCHERRIMUS sp. nov.
Plate xix, fig. 10.

Two fragments median valves, good conchtion; lavger (holotype) 3 wn. wide,
smaller 2 . wide.  Fragments almost square (recoustrueted in fisure) ; pleural
area erossed longitudinally by nwmerons extremely slender riblets, each carrying
at the top, tiny spherical glossy or poreclain-like oraing; uear the dorsal area,
viblets are crowded, several short oues inferealated, where this occurs almost
touching; from there nutil girdle is reached, riblets are in proportion to their
width, widely separated, each turuing upward on reaching lateral area; an
important featnre of senlpture in the plenral area is the hridging, the transverse
seulpture, very slender and shallow, crosses from grain to graing lateral area
elosely covered with radial rows of prains of same character as those i pleural
area, which do not seem to surmonnt a ridge, bat lie on the surface; shorter rows
intercalate m places; lateral area not raised as a whole, but near both dorsal avea
and givdle a shallow npward fold ; grains in both areas with o black dot or aperture
i theiv apices, no doubt associated with Sensory organs, a primitive feature found
in the wenus Protochiton Ashby.

Artienlamentum,  White; sutnral Inmina very smll hoth ways (guite primi-
tive in character), and placed towards mer marghn ; iegmentum tirroned over full
length ol posterior margin,

1lolotype: MeDounald’s, Hamuilton, Vietoria, Lower Pliocene (ICalhmman).
. 4429, S.AM,

The beauty of the senlpture suggests the name. A Zeiss N30 binocular ad
pocket Tens N20 were used for examiuation.
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LerinorLEURUS Risso, 1826,
LEPIDOPLEURUS NIVARUS Sp. 1OV,
Plate xix, fig, 5.

One median valve, olotype, length 2 mm., widtl 4-9 mm.  Valve arched, vot
carinated, angle of divergenee 1057, side slope slightly convex, dorsal arei eroded,
shell bowed forward at beak; plearal area well preserved, crossed longitudinally
by narrow grannlose ribs, a few bifid, many wavy; inferspaces Lwo to three times
the widih of vibs: lateral avea sharply raised and elosely decorated with five ray
rows which almost toueh ; grains small, eireular, and rounded.

Artienlamentum.  Probably originally white, now stained; thickened aeross
middle, no insertion plate,

Holotype: Clifton Bank, Grange Brurn, Hamilton, Victoria, Lower Mioeene.
P. 4324, S.A M.

Paratypes: Two fragments median valves, same locality.

LEPIDOPLEURUS PAMPINLIUS S). NOV.
Plate xix, fig. 2.

Ome median valve only, length 19 mm., width 3 mm,, angle ol divergence 90°.
Side slope straight, arehed, not earinated, dorsal area heaked, broadly wedge-
shaped, striate with slender, closely packed, minutely granulose riblets; division
between dorsal avea and pleural avea ill-defined because similar slender riblets 1o
those of dorsal arva are eoutinmed tor al least one-third of the pleural arca, and
from there until Iateral area is reached, grains and riblets, of which they are part,
inerease till fwo or three times their size; lateral avea raised, narrow, oruamented
with closely-packed eranules, which eommence quile minnte at the dorsal area,
inereasing in size towards the girdle, but even these are not us large as the adjoining
portion of pleural areca,

Artienlamentum. White; the lamina on one side perfeet except for small
notel, demonstrating that laminae ot this genug are wealt and produced very far
apart, a feature this genus has i common with all lknown forms of palacozoie
chitons from the Primary Carboniferous Deds of Furope; no ingertion plate.

TTolotype : Clifton Bank, Grange Burn, Tamilton, Victoria, Lower Miocene,
14321, SLA DML

LEMDOPLEURUS BADIOIDES SP. DOV,

Plate xix, fig. 4; xxi, 47.

Tail valve, length 1-75 mum, width 225 wm.  Muero at anterior third, -
mediately behind muero shell is vertical, from there posterior area is af a steep



ASHBY AND COTTON—FO0551L CHITONS FROM AUSTRALIA 223

angle, flattening ont a little near posterior margin; whole of this area posterior to
mucro and ineluding hoth sides of muero elothed with closely-packed vadiating
mintnfely granulose viblets; small area anterior to muera evenly decorated with
proportionately widely-spaced gramular viblets, while coarser than those of pos-
terior portion, still slender ; this sealpture present not only at sides of the valve
bt eontinued over anterior hall of dorsal arca, which seens unseulptured at
wiero itselt,

Artienlamentum.  No iusertion plate, sutural laminae mueh redneed and far
apart,

Holotype: Clitton Bauk, Grange Bnrn, Hawilton, Vietoria, Lower Mincene,
Do4328, S AM. Fie. 4,

Hypotype of median vaive. One well preserved, length 15 wmm,, width 3-25
ni, from Kovsyth's, Pliocene (Kalimnan), subeavinated, side slope convex ; sendp-
ture similar 10 that of area anterior to muero in holotvpe, hut direction of slender
riblets m lateral area radial.

Avtienlamentum.  Cream; no insertion plate, sntural laminae missing, tegu-
menbinn folded over nuder beak,  Fig, 47, P. 4358, S A M.

Paratype 1: Tail valve, hroken, Tength 125 wn, width 2w, posterior and
sides of muero clothed with elosely-packed radiating minntely srannlose viblets,
i good deal obseured owing to weav, Same locality,

Paratype 2: Fragment of mediam valve-—same locality as pavatype 1.

The name budioides is sngeested hy the sinwitarity to the veeent badius Tedly

and Hull.
7 LEPIDOPLEURUS UXELLUS Sp. hov,
Plate xax, fig. 13,

A portion of tail valve, Tength 1425 m, width 225 mm. Moero well defined,
eentral, almost vertical iimmediately behind the muero; from there 1o posterior
wargin shell is very flat, decorated with elosely-packed radinting suhgranulose 1b-
lets; width and erowding of viblets almost identical with the similar riblets in
Lepidoplewrus badiodes Ashby and Cotton, but i wreflus, granulation is only
partial; posterior avea ends abruptly af the mucero, wot carvied forward along the
sides as in Lo badfotdes; avea anterior 1o mnero much raised and decorated by
nmerous, strong, longitudinal, pectinated ribs (nol grannlose), the inferspaces
deep and abont halt the width of vibs; this senlpture carried rieht across dorsal
area, which s striate for its full Tength, the whole of the fegmentum is slate-grey.

Avticulamentum.  Greyish-blue; wo evidence of insertion plate; a steep nar-
row videe commencing V-shaped nnder nwero and veaching outer anterior marein
on either side; one side fncomplete (due {o breaking ay ay), hat on the other side,
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ridee ix perfect, and shows a deep groove commencing al girdle and ending near
centre of valve; we do not reeall a similar ridge in any other chiton.
Holotype: Forsyth’s, Grange Burn, Pliccene (Kalimnan).  P. 4332, S.AM.
Although we have placed 1his species under the genus Lepidoplewrus failing
further data, the flatness of the arca behind the mnero, the colour of articalamen-
tum, and to some extent the senlpture of the area untevior to the muero, are 1ot
eharactevistie of the genng Lepidoplewrus.

LEPIDOPLEURUS MAGNOGRANTFER Ashiby, 1925,
Plate xix, fig. 3.

Four portions of median valves from Clifton Bauk. The holotype deseribed
by Ashby (%) was picked from among fossils collected by Dennant and Tate from
the general locality < Mnddy Creek ™, some of which were also described by Ashby
and Torr (1).

We now designate the holotype locality as Clifton Bank, Grange Burn, Lower
Miocene.  Specimen figured Pleisiotype, . 4322, 8.ADM., has better preserved
sculpture than that of the holotype.

LEFIDOPLEURUS RELATUS §p, 110V,
Plate xix, fig, 12

Oue incomplete median valve, ength 2+25 mi., width 4-5 mm., angle of diver-
gence 907, valve arched, side slope convex, dorsal area with some incouspicuous
slendder network seulpture, mueh conlused ; plenval area near to dorsal avea crossed
hy erowded tongitudinal ribs; from there they become widely spaced, still parallel
to vaeh other, bul becoming more and uove bent upwards near the lateral area ribs
themselves very narrow, forming narrow, rather high ridges with minute cranuli-
tion near their bases, those near the girdle hecome neaver together with cramilation
on Lop of ridges ; lateral arvea mueh raised and closely covered with irregular pehble-
like orains, pattern conspicuously bi transverse rows, graing in each row about the
same size, but a row with coarse graing may be next to one with small grains, pos-
terior edee of this area cousists enlively of large, pebble-like grains, three and a
partial fourth radial grooves.

Artienlamenimm, White; centre mueh thicker, thickening diverging on cither
side, but rapidly terminating in a point; no insertion plate, and sutural laminae
broken off.

Holotype: Clifton Bank, Grange Burn, Hamilton, Victoria, Lower Mioecne,
P, 4331, S.AM.

Paratypes: Two fragments of median valves.
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Although resembling Lepidoplewrus maguogranifer Asbby, L. relatus can he
oastly distinguished by the narrow lengitudinal vibs and minnte granulation.

LEPIDOPLEURUS SEPTIUS 8D, MOV,
Plate xix, fig, 11,

One median valve, half oue gide missing, complete side, length 2 ., width
from dorsal ridge to girdle 4 mnn,, valve arehed, side slope convex, angle of diver-
genee 507, dorsal area tegmentum absent, pleural area evossed longitudinally by
ather strong pavallel ribs; vibs definttely straight and parallel right to girdle,
subgranulose ; most important feature is that they are nnmeronsly and strongly
bridged across, giving the seulptorve a semi-ioneyeomh appearanee ; hridging does
uot reaeh top of ribs or the honeyeombing wonld be more marked ; lateral area
vaised and decorated with radial vibbing; furcate in some cases ; ribs coarsely sib-
arannlose, but most regular and almost smooth; total number of vibs and hal F-ribs,
seven,

Articulamentnm.  Cream colonred ; no insertion plate; vemains of sutural
lanina on one side only ; tamina weak and shallow, tegmentum folded over along
uost ol posterior margin,

Itolotype: FWorsyth’s, Grange Bavn, Flamilton, Vietoria, Pliocene ( Kalimnan),
17, 4330, S.AM.

This speeies differs from both magnogranifer Ashby and relatus Ashby aud
Cotton in the marked bridging of {he plenval area, and in the smooth, subgrannlose
ribs of the lateral avea,

LEPIDOPLEURUS SINERVIIS sp. nov,
Plate xix, fig, 7.

One almost complete hed valve, length 1-9 wm., width 2475 mni., seulpture
of navvow riblets, elosely-pucked and smooth of surface, interspaces appedaring
ainder N20 magnifications as mere grooves, but at the hottomn of groove in places
pectinated ;s nnder X320 magnifications, the bottoms of grooves seem to he series
of minute perforations; at one side, a few riblets surmonnied with minute orantles
snggest that when newly-formed they may be minutely eranular, a feature that is
qniclly Tost ; viblets consistently twenty-three 1o twenty-four to the millimetre.

Arvticulamentinm.  Cream ; mneh thickened in centre, no insertion plate or
sutural Tannnae.

Holotype: Forsyth's, Grange B, Hamilton, Vietoria, Pliocene ( Kalimman).
[P 4326, 5. AM,

Paratype: Large fragment, possibly of a large head valve, sanie loeation.



226 RECORDS OF THE S.A. MUSEUM

LEPIDOPLEURUS SINGUS §p. NOv.
Plate xix, fig. 8.

One tail valve only, length 2 mm., width 3-1 wm.; muero not defined, shell
strongly raised, sloping sharply from the anterior edge to middle of valve, and
from there vertical to the girdle: whole shell decorated with longitudinal, mostly
parallel, riblets, those in eentre more stender and more closely packed than olse-
where on the valve; interspuces vary a good deal; where interspaces are wide,
ridges are bridged across; where eloser together this feature is reduced to a mere
hole ; thirteen riblets to the millimetre, but this connt ineludes the central erowded
narrower riblets, so we estimate that the riblets in this speeies are only halt the
nmnber shown in the preceding species, L. sinervus Ashby and Cotton.

Arvtienlamentum,  Colour huff, sutural laminae seemingly complete, very
small and Iaterally narrow: altogether they ave unusually small for even this
privitive genus.

Holotype : MeDonald’s, Muddy Creel, Pliocene (Kalimnan). P. 4327, SUALM.

LEPIDOPLEURUS BABIDUS Sp. 110V,
Plate xix, fig. 6.

One half median valve, length 1-9 mm., width 8 mn; plenral avea sculptured
with longitudinal grannlose widely-spaced ribs, but close together near dorsul
aved ; interspaces fwice, sonetines thriee, the width of vib; ribs pavallel until near
oirdle, where they hecome irvegnlar and weak s interspaces i plenral area shal-
lowly bridged across ; transverse shallow ridges corvespond with eraing which sur-
monnt (heribs; ribs turn upwards ot the lateral avea; laferal avea mueh and 18-
larly raised, cight growth grooves, two onter ones at a mueh lower level than those
above; seulptnre of lateral area composed of nmmerous vadiating snberanmloge
riblets touching one another; while these are mneh hrolken by the growth grooves,
the general radial pattern is maintained.

Artienlamentum. White; no insertion plate, sutuval laminae absent.

Holotype : MeDonald s, Muddy Creek, Pliocene (Kalimnan). P, 4325, S.AM.

Paratvpe : Two worn fragments wedian valves, sime loeality.

This speeics is casily separated from any other species hervein deseribed by
the deep growth grooving iu the lateral arvea, and from some others in the character
of the bridging,
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LEPIDOPLEURUS DIVERSIGRANOSUS 8. 110V,
Plate xix, figs. 1 and 9.

One tail valve, length 2 mm., width 3 mum., mnero af anterior thivd, area hehind
mucero steep for two-thirds of arvea, and from theve to outer margin almost flat, steep
portion sculptored with minmte grains forming under X20 a decussate pattery
onter portion of this avea exhibits the stavt of about 1hirty eranvlose, radiating,
shallow ribs, grains occupying about same area as four of the minute grains re-
forred to uboves area antecior fo mucro naveow and longitndinally erossed by
numerous, shallow, narvow, subpectinated riblets, iuterspaces vary from sane
width as viblets to twiee that widtlis dovsal area wedge-shaped, small, similarly
iitely decussate as in area itmediately posterior to muero.

Arvticulmuentin. Cream s siucer-shape, no insevtion plate (Iie. ).

Holotype: (hifton Bank, Lower Miocone. P, 4328, 8.A M.

Hypotype of median value, from same loeality, widlth 275w, vather flat,
stde slope straighit; part of dorsal avea flaked off, what remains minutely prannlose ;
plewral area decorated with slender, rather irregnlar, minutely peetivated or sub-
gramilose riblets; fateral area separated frow pleural by a rather coarsely gran-
tose vib, wueh ol this area minutely granulose, granulbes donble the size of those of
dorsal wrea, and no regular pattern; grains near givdle mneh larger and very irre-
gidar. The hypotype value only. Fig. 1. P, 4320, S.A.M.

Cavvocurron Gray, 1847,
CALLOCHITON MACDONALDI §p. nOV.
Plate xxi, ig. 46.

One median valve, length 1+5 now., widih 53-5 mnn., shell is arehed rather than
carinaled, side slope straight, tegmentum of dorvsal avea lavgely missing, but was
evidently smooth and ill-defined ; plenral area smooth, withont seulplure except
for fowr or five shallow growth grooves distinguished only by lateral lighting
lateral avea yaised and smooth, erossed by three broad and deep growth grooves;
colonr pinkish-cinnamon (Ridgeway).

Articulamentum,  White; sutural Jaminae weak and shallow, sinnus hetween
1 mn. wide, hroad in proportion to size of valve; articidamentum not joined across
sinus, but edge of tegmentuw slightly averhangs; a strong raised rib ruus from
dorsal hollow almost to margin on either side.  Shell arehed rather than earinated,
stde slope straizht, angle of divergence 1007,

tolotype: Muddy Creclk, MeDonald’s, Tlamittou, Vietoria, Lower Pliocenc
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(Kalimman). P. 4368, 8.ADM. Unigue exaumple presented by the Natiosal Muos-
erum, Washington, 1L8.A. to the Ashby colleetion in the South Australian Museon,
The valyve was unfortunately bhroken in the washing, and was mended by Dr. sSule
before being seut 1o ns.  Although we have placed the speeies in Callochiton, the
shape resembles that of Loricella, but the weak sutural luninae and complete ab-
cenee of torward extension of the artienlanentum in the sutwral sinns absolutely
removes it from Loricella. The tegmentinu surface in Callochiton seen noder X330
magnitication is minutely deenssate, a featuve absent Yrom macdonaldis there 15
no ingertion plate, but we assimme this has broken off. We provisionally place {he
species in Callochiton.

Isennociron Gray, 1847,

o the material betore us there arve several fragments ol wedian valve of two
allicd members of this genus; the seulpture ol the pleural areas in these fragments
may be broadly deseribed as vermiforn, wavy, or V-shaped.  While 1hese forms of
senlpture exist in living species, it is probable that had we a complete set of valves
of these Fossil speeies, the combination ol senlpture would wore nearly conform
1o the regnlar recent Ischuochilon pattern than it appears to do m the fragmentary
valves.

ISCHNOCTIITON VINAZUS $]. 10V,
Plate xx, fig. 36.

Omne hall median valve, width 3 mm., pleural ares decussate near dovsal area,
but in onter half riblets beeowe vermiform, wavy, and inerease in size towards the
airvdle; twu outer ribs stonter; lateral area raised, on anterior edge next to pleural
arca a row of eight very coarse grains, thivd gran frow girdle part of one of the
oxtra stoul ribs before-mentioned, eontinued right across lateral avea; thvee fur-
{her coarse transverse bars or elongate course grains; inferspaces or frue surfaes
of this area covered with small, ingonspicuous grains.

Avticulamentum, White; most of insertion plate and whole of sutnral Tamina
broken away.

Holotype : MeDonald’s, Muddy Creck, Fhoeene (Kalimnan). 1. 4335, SCACL

aratypes: Two fragments of median valves; lateval arca witl solated pus-
tules rather than bavs, Same locality.

[SCHUNOCGHTYON TIKURUS 8P, MOV,
Plate xix, fig. 15; xx, 30,

Omne half median valve 3 mm. wide. Pleural area with narrow crowded riblels
without pattern near the dovsat area, heeome small evowded riblets with a partial
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diagonal divection, bul in outer half of area they form an irvesular V-shaped pat-
teri; futeral avea raised at anterior edge, and here rather worn ; vest of area crvossed
by six o1 more bars, of wlhich three are compuosed of angular shallow grains ; other
barxs badly worn. '

Arvtienlamentum.  White ; insertion plate and sutural laminae missing.

Holotype : MeDonald’s, Muddy Creck, Pliocene (Kalimnan), P. 4334, S, A.M.
Fig. 15.

Pavatype 1: Fragment of mediaun valve, smine localily.

Pavatype 2: Half median valve from Forsyth’s, Phioeene (Kalimnan).

Hypotype—of tail valve, length 2w, width 3 mm. Forsyth's Pliocene
(Kalimmnaw), muoero central, but broken; slope behind nwero somewhad steep at
first, then hecoming very flat, only a swall part of seulpture present formed of eon-
centric rows of less coarse pustules than those of lateral area of holotype; seulpture
of anterior portion of this valve corresponds exactly with V-shaped pattern of
plenval area of median valve, I'his solitary specimen is associated with Isehio-
clidton tiswirws,  Fig, 35, P, 4354, S.ALM.

ISCIINOUHITON COSSYRUS Sp. Nov.
Plate xx, fig. 87,

One tail valve onty, length 375 mm., width H mm,  Flaitish, muero central,
area hehind nero nearly vertical for a short distance, then sloping at 45° to the
girdle: very little sculpture left, but what remains shows that this srea was radi-
ally ribbed with shallow vibs irvegularly surmounted with rather shallow prstnle-
like grains and elongate grains; whole surface of shell was minutely granulose
with decagsate pattern; arca anterior (o muero was decorated with rather COarse,
more ov less digjointed vermiform or wavy riblets; dorsal avea flaked away.

Avticulamentnm. Darge V-shaped area with its base hounded by two sutural
taminae, and apex under wmuero with bifurcating branehlets on either side pure
white; vest of inside ereaw; imsertion plate much worn away, but evidences ot
shitting exist; sutural lantinae weak (probably reduced by attrition) : sutural sinus
wide.

Holotype: MeDouald's, Muddy Creek, Phiocene (Kalimnan). P 4356, SLAM,

IRCHNOCHITON NUMANTIUS sp. noy,

Plate xix, fig. 16.

One almost complete and well preserved tail valve, length 3 mm., width 3-75
nun. s anuero slightly anterior of centval, dorsal area broken away: avea behind
muero steep at fivst, then to outer edge concave ; whole of this area decorated with
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closely-packed subgranulose ribs, thiviy-five in all; many mtercalated and uot
full tength; granulation most even throughont with exception of anterior rib,
where it is eoarser ; a small area immediately hehind the muero smooth exeept fov
minnte granulation ; avea anterior to mnero minutely deeussate, a pattern formed
by minnte subgrannlose strings erossing one another at right angles.

Avticulamentum, The eentral V-shaped portion slightly raised ; cream, with
about five short wavy branehes on etther side; vest of valve white; nsertion plate
broken off, bt slight cvidenees of slitting remain; only buses of sninral lmminae
reman.

Holotype : Forsytl's, Grange Burn, Hamilton, Vietorvia, Phioecne (Raltimnan),
P 48uh, S A AL

H

ISCHNOCHITON DURTUE SP, MOV,
Plate xx, fig. 33,

One juvenile tail valve, length 1-25 mon, width 2-25 m, e excellent state of
preservittion ; nunsually flat) wero at anterior third; avea immediately hehind
muero at first almost vertieal, and then continned at an angle of 477 until half-way
across arva, and from there to marvgin almost flat; muero and a pateh cqual to
one-third width of whole valve and dorsal area, smooth, withont any signs of
seulpture: rest of posterior arvea cousistiug of a narrow region between the un-
senlptured pateh and the posterior wargin ol shell, and {wo lnrge patehes ou either
side evenly and vegnlarly scalptured with three eouncentric vows of spaced, rather
large giains; on cither side are several short rows arranged in the same way is
the three outer ones ; avea anterior to nero navrow and small, what seulpture pre-
sent is winutely granular, and under N30 wagnification a few parvallel transverse
seratches ave visible; the apparent unsenlptured character of the anterior are:
(which corvesponds with the pleural area in median valves) may take an addi-
tional pattern in the adult form, but the seuipture of the posterior avea is likely
10 he mantained.

Articulamentum. Dlaishawhite; nine very elearly marked seratehes radiating
from beneath the inmere to onter edge at givdle; these probably eorvespond with
mine slits whieh, owing (o damage of fusertion plate, canuot be seen; ““seratelies’™
may be really nerve ehannels, the specimen presenting one of the hest examples of
this feature see; sertion plate hroken away; suwlural laminae were cortainly
weal and far apart, only the buses remaining.

Tlolotype: MeDouald’s, Muddy Creck, Pliocene {Kalunnan), P.-1352, S AL



ASHBY AND COTTON—TI 0881, CHITONS FROM AUSTRALIA 231

FsC1INOUHITON NEGLECTUS sp. 1oy,
Plate xx, fig. 34

Ialf median valve, width 3 mm., dorsal area wissing; pleuval avea seulptured
with eleven longitudinal ribs, well preserved, but several towards oirdle badly
worn, ribg high and narvow, and each rib has at the siummii 4 complete row ol
minute, polished, spherical grains, quite even in size, a little smaller than width of
rib, and all spaced fully the width of a single grain apart; lateral area vaised and
seulptured with seven spaced radial rows of large grains twenty tines the size of
minute grains referred to in plenral avea ; most ol these grains sphevical, hut row
adjoining plearal area larger and variable in shape; near the girdle eraing smaller
and less raised,

Artienlamentam.  White; base of insertion plate possibly showiig, sutural
laminac absent, tegimentum folded over at posterior margin.

Holotype: Forsyth’s, Grange Burn, Hamilton, Vietoria, Pliocene (Kalimnban).
P.1353, 5.A M,

Paratypes: Several fragments of median valves, one possibly has insertion
plate showing as i holotype, Init the rest have no sign of i,

‘There are no complete valves, so the data available is nol suflicient to deter-
mine acearately the generie position. We have decided to describe it nnder the
genus Ischuochiton,

Rabsievna Pilsbry, 1842,

ISCHNOCHITON (RADSIELLA ) CLIFTONENSIS sp. 1oV,
Plate xix, fig. 14.

Oue median valve, length 4 mun., widtl 7-3 mm., angle of divergence 1107,
valve well worn, subearinated, side slope slightly concave; senlpture of dorsal area
anud small portion of plewral entirvely eroded; sealpture of remainder consists of a
series of strong longitudinal ribs which fureate or somefimes fuse; ribs flattened out
e places Lo double their novmal width, and then o short distance QWY 1LLTOW
aptdly 10 normal widil; Jateral avea not in any way defined; whole surface ol
alve with same seulpture exeept where worn away ; longitudinal vibs inter-con-
nected by narrow diagonal ribs of the same height; with lateral lighting this
“bridging " gives a * honeyeomh?’” effect, but with vertical Lighting surtace appears
as tf studded with deep pits somewhat cuneiform in character.

Articulamentum.  Cream; mueh thickened tfrom the hollow under beak oul
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towards girdle; insertion plate and sufural laminae worn off, so there is doubt as
o generie character.

Holoytpe: Clifton Bauk, Grange Burn, Hamiltou, Victoria, Lower Miocene.
P. 4333, S.AML

Seulpture suggests affinity with Pilsbry’s snbgenus of Ischrochiton, Radsi-
ella, of which South Africa has two representatives, but hitherto neither recent
nor fossil representatives have been discovered in Australia,

Cienns Cannisrocinrox Dall, 1851,

Relatively niueh morve time has heen expended in the examination of nuwmerons
tragments (wostly median valves) of thiy genus, than on valves of other genera.

This is principally due to the following features:

1. The great variety of seulpture in a single individual.

2. The wide changes in seulpture from that of the juvemle to adult.

3. The depth of seulpture in this genus frequently makes a half-worn indivi-
dual look entirely different from a perfect specinen,

CALLISTOCHITON GREEDI s8], ov.
Plate xxi, fig. 41.

Median valve, width 2-5 pun.; dorsal area missing; pleural area with only
seven complete longitndinal ribs remaining; ribs strong, ahnost straight and par-
allel, ridges high and many interspaces double width of vibs; ribs brideed from
hases ; 1ibs do not turn upwards on reaching laleral area; lateral area composed of
two strong nodulose, radiating ribs with a deep groove between, occupyiug the
whole of this area; at bottom of groove ribs are bridged across forming a serics
of small pits; arrangement of nodules snggests a nunber of fuunels or cones fitted
one into the other; eleven nodules, some hroken.

Artiecndamentuin.  While ; sutural lamina weak,

Holotype : Forsyth’s, Grange Burn, Humilton, Vietoria, Pliocene (Kalimnan).
P. 4869, S.A DM

Coarseness and regularity of ribs in pleural area distinguish the species.
Named after My, Walter Greed, of [Tamilton, Vietoria, to whom we are indebted
for packing the material sent to Dr. Sule for washing.

Paratypes: There are four other fragments of wedian valves belonging to
this speeies, saine locality.
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CALLINTOCINTON RETICULATUS S]. 10V,
Plate xxi, figs. 44, 44,

One complete median valve, length 1-25 nuu., width 3 mm. ; valve arched, side
slope convex, a longitudinal ridge corresponds with cap and suggests snbeavina-
tion; dorsal aren not defined, but decorated with slender network seulpture con-
tinued well iuto the plenral area; beak broken away, slender network senlpture
oceupying a third of anterior portion of valve, in longitudinal rows faivly parallel
to one another; network seulpture replaeed at the posterior margin by widely-
spaced longitwdinal slender ribs; these ribs turn up acutely at the girdle, making
the ribs faleate rather than longitudinal ; faleate ribs four, widest inferspace four
times width of ¥ib; all interspaces between rihs narrowly and closely erassed by
slender threads of sculpture ; lateral avea composed of two highly raised, nodulose,
narrow radial vibs; five nodules and next to dorsal area three clougate grains,
sulens between the two ribs deep, and does not appear to have any bridging.

Articnbinentum. Pale bhuish-grey ; sutural lamina and insertion plate mis-
sing : tegmentmn folded right across from side 1o side,

Holotype: MeDonald's, Muddy Creek, Pliocene (Kalimnau). P. 4370, 8. AL
Fig. 44.

The veavest living species is Callistochiton gewcros Tredale and Hull, trom
whieh the species under review is casily separated ; amongst other differences, (7,
genoros has a granular dorsal area and sharply-stoping posterior portion of tail
valve, whereas 1 € reliculaius the formey has network and the laiier is fint. i,
45, P. 4383, S.AM,

Hypotype: Tail valve taken as type of that valve. Fragment Lthree-qnarters
of whote, width 2-5 s, mnero central, avea hehind muero Hat, decorated with
ten nodulose vay ribs; dorsal avea anteriov to mucero, broad s all network seulpture
like holoty pe, rest of anterior avea with nine lougitudinal vibs as in pleural avea of
bolotype, except that, owing to flat posterior portion, these ribs are barely faleate.
Loecality same as holotype.

Paratype: One median valve, length 2 mm., width 5+5 mm., tatly avehed,
side stope unusnally convex, angle of divergence 1007, dorsal area heaked, seulp-
ture a good deal flaked and worn,  Chifton Bauk, Lower Miocene, one specimen.

hiaddition, theve ave two half-median valves, and two partly damaged tail
valves from Forsyth's,

CALLISTOCIHITON INEXPECTUS Sp. 10V,
Plate xxi, figs. 41, 42,

Medtian vabve, juvenile, length 1-75 mun, width 4 i, subcarinated side slope
very slightly convex, rather flat, angle of divergence 1107 ; dorsal and pleural areas



234 REcorRDSs oF THE S.A. MUSEUM

indistinguishable ; a form of decussate seulpture minute near the posterior of: dor-
sal vidge and inereasing in size, anteriorly and laterally ; sculpture of this portion
in less worn examples strietly of network form, in which the strands dre eoarser
aud apertures of mesh much smaller than in €. reticulalus; three short diagonal
ribs show close to girdle (an adult would no doubt have this feature far more de-
vetoped ) ; lateral areas formed by two coarse radial ribs, of which the nodules
ninbering five to six better resemble the flange of 4 wheel, and continue down
into the silens between the fwo ribs, causing the vibs to be coarsely hridged across.

Articulmpentum.  Pale-grey; insertion plate and sutwreal laminae missing,
tegnientum folded over for the full length of the posterior margin of this valve,

Iolotype : MeDonald’s, Muddy Creck, Pliocene (Kalimnan). P, 4372, S.AM
Fig, 42

Nypotype: Type of tail valve, length 1-5 mn, width 3 mm., muero slightly
anterior 1o centre, raised, at first. very steep, and from there Lo posterior margin
slightly sloping only ; posterior area at first smooth behind the nuero, rest of this
area decorated with eight nodulose vibs; nodules of ribys eorrespond with fwo
broken coneentrie ribs; aren antevior o muero small and withont senlpture; sur-
face and interspices of both areas show sigus of minnte granulation. Same locality
as holotype.  Kig. 41,

In addition, there is one more {ail valve and one more median valve of this
speeies from the same locality.

The nearest. recent species is Callistochiton meridionalis Ashby (3), tfrom
which ipexpectus differs in the stouter nodules of the lateral arcas, the flatter pos-
terior portion of the tail valve, and the entire absenee of surface grannlation.

Arntrocirony Thiele, 1893.

Thiele, in ** Das Gebiss der Schuecken, 189377, proposed three subgenera under
the genns Cliton, namely Clathroplenra, Rhyssoplas, and Anthochiton, bul only
the last-named can date trom 1893, because the genotype species of the other tawo
were not published until 1909. Therefore those two subgenera date from 1909,
We use Anthochiton Thiele, 1895, as a full genus.

ANTHOCHITON MACDONALDENSLS Sp. MOV,
Plate xxi, fig. 39.
Tail valve, length 2-5 mm., width 3+75 mm., muero at anterior third, tegmen-
tum worn off muero, posterior slope from muero straight at an augle of 437 pol-

ished, straw colour, surface minutely decussate, a few shallow growth grooves, but
no sculpture in the area posterior to muero ; area anterior to muero small, sepa ated
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from posterior area by a shallow fold, upper half smooth and polished like the pos-
terior aren, but lower or outer half possesses three fairly strong polished ribs; ribs
short owing to narrowness of (his area ; ribs hegin at the *‘fold’’ and terminate at
anterior edge of valve; anterior edge nnnutely grauulose by laterul lighting,
Articulamentum.  Creamy-white; insertion plate worn away, bnt evidences
of numerons slitting ; sutural laminae absent.
Holotype: MeDonald's, Muddy Creek, Pliocene (Kalimnan)., P. 4359, S, A M.

ANTHOOHITON DUODENT Sp. N0V.
Plate xx, fig. 38,

One small fragment of median valve; very small, hut portion of pleural area
decorated with twelve navrow, strongly-raised ribs, cach of which bends upwards
at the lateral area, interspaces double width of vibs: lateral area smooth, but with
several well-marked growil lives; 1his area strongly raised, slightly overhanging
pleural area,

Holotype: MeDonald’s, Muddy Creek, Pliocene (Kalimnan). P. 4357, S.AM.
Name suggested by the twelve vibs,

ANTHOCHITON OUTOCOSTATUS Sp. NOV.
Plate xxi, fig. 40,

Three-quarters of median valve; single side 3 mm. wide; carinated, side slope
straight, angle of divergenee 1007 ; tegmentum flaked off dorsal area, surlace of
valve winutely decussate, only definile seutptnre eight fongitudinal widely-spaced
ribs, interspaces three to four times width of ribs themselves,

Articulamentum.  White.

Holotype: MeDonald's, Muddy Creek, Plioeene (Kalimnan)., P. 4360, S.A M.
Name suggested by the eight ribs,

Loricenna Pilsbry, 1893,
Lokrcvnia MAGNOPUSTITLOSA s, 1oy,
Plate xxi, figs. H0, 53,

Head valve, length 4 mm., width 7 mum., posterior edge imperfeet, insertion
plate missing ; apex steep and worn, lower halt of shell vather flat; eight and por-
tion of ninth ray ribs surmounted with two to three large, widely-spaced pustules;
sinrface of shell smooth, exhibits evidence of wearing.

Articulamentum. Buffish-white, shows signs of wearing, nerve perforations
correspond with ray ribs in tegmentnm.
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Tolotype: MeDonald’s, Muddy Creck, Lower Pliocene (Kalimmnan). P. 4365,
S.A ML, Fig. 53.

Hypotype: Half median valve, broken, {aken as type of median valve; length
3 ., width of half-valve 10 mm.; insertion plate and sutnral laminae missing ;
dorsal area and plenral aveas inseparable except for two broad growth grooves, and
towards gividle several minor growth grooves, hut at junetion of plenral arca and
lateral aren fitfeen short ridges, interspaces appearing like fourteen deep pits;
Tateral area defined by a very mueh vaised diagnoal rib snrmounted by three lavger
widely-spaced pustules: most likely there were two more of these pustiles nearer
the dorsal avea, as shell here shows signs of weariug; colomr pinkish-cmnamon
(Ridgeway), inside white. Same Joeality and borizon as holotype. . 4364, SLAML,
Wig. H0.

Paratypes: Two head valves, much worn, appear to belong to this species, 1%
they show faint signs of arge pustnles; same locality and horizon.

LoricrLLa pavcrustunosa Asliby and Torr, 1901,
Plate xxi, figs. 52, 54,

Oue tail valve, lengil 225 width 6 mm., no sculpture showing, though it
may be worn off ; ax wedian valves only possess two neonspieuons shatlow diagonal
ribs carrying small, spaced pustules, it is possible that the tail valve never pos-
sessed w1y ribs; whole of npper snrface of valve convex; anterior and posterior
margin mueh thickened, and anal portion hroadly npturned.

Hypotype: MeDonald's, Muddy Creck, Pliocene (Kaltmian). We preseut
this speeimen as the Hypotype fail valve of the species Lorieella purcipistulosa
Ashiby and Torr (1).

LORICELLA CONCAVA Sp. NOV.

Plate xxi, fig. H1.

Tail valve, lengtli 1-5 wm., width 325 mm,, very flai, dorsal avea much raised,
siraight-sided, plenral area and lateral arcas consist of one depressed swooth sur-
face: posterior edge much thickened and raised, so that the plenral-lateral areas
are coneave : tail upturued, posterior edige bending inwards at the npturned por-
tion ; only seulpture in plemrval lateral area consists of four growth grooves at an-
terior portion and two at the anal; the grooves traverse the arveas, and continue up
the posterior ridge.

Artiewlamentum.  Insertion plates broken away, but sufficient of sulural
laminae remain to indicate that they are broad and well developed, sutural laminae
joined actoss the sinus, artientamentinn extending beyond anterior edge of leg-
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mentinu ; arvtienlamention wmuch thickened and notehed in centre, posterior end
hollowed out under upturned tail; evidently associated with some body organ such
as a syphon; from there to anterior edge of valve on either side artienlamentum
mueh thickened.

Tolotype: MeDonald s, Muddy Creek, Pliocene (Kalimnan). P. 4367, 8. AL

This remnarkable little valve is definitely a Loricelln. The tegmentum is in
execllent state of preservation, and sufficient of the articulamentnm is preserved
to definitely state that in the thickening of the articulamentuin, both v the centre
and at the outer edge, it presents fealures hitherto nuknown. 'The name concava
is snggested by the coneave tail valve.

Lorica . & A. Adams, 1852,

We naturally expeeted that one of the three valves in this material of juvenile
Lorica would represent L. compressa Ashby aadd Torr.  1u neither L. veulea nor in
L. varena s there any sign of the seattered large pustules (grains) in the lateral
arca that were mentioned in Ashby and Torr’s deseription of Lorica affinis. This
Aslhiby (3) considered a mere variety of L. compressa. We Lave now, through the
kindness of 1. A. Cudmore, examined a serics taken at Table Cape, Tasmania, and
we are satisfied that they are conspecific, the type of L. compressy being a badly
worn example, and that of L. affinis a better preserved specimen of the same
speeies.  While it iy quite possible that L. compressa may not always show this
seulpture in the very juvenile stage, in the best example of the adnlt we have seen
the coarse grains malke their appearauce at a very early stage of prowth.

We believe that the three juvenile Lorica valves here deseribed represent two
different spevies, chiefly marked by the great differcnee in the angle of divergence,
and hoth ditter from L. compresse in the entire absence of coarse pustules in the
lateral areuas.

Lortea compressa Ashby and Torr, 1901.

There is one incomplete median valve that eertainly belongs to the above
speeles, and a tail valve whiel has lost all sentptiee on the upper side, bui is betier
preserved on the underside.  The tail valve of L. compresse Ashby (1), (3) has
1ot been figured or deseribed, and the present specimen is too poorly preserved fo
form a hypotype. From Clifton Bank, Grange Burn, Lower Mioceue,

LORICA OCULEA sp. uov.,

Plate xxi, fig. 48.

Mediau valve, well preserved, but a siall fragment missing: width 2 mm.,

[l

augle of divergence 1107, Valve cavinated, side slope straight, dorsal area ill-
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defined, smooth exeept for two short and slender longitudinal ribs on either side ;
pleural area erossed by four subgranulose narrow high ribs, the interspaces three
times width of ribs, each rib where it joins the lateral area with funnel-shaped pit,
at the bottom of which is a black dot or aperture; in some lights this pit shows a
shiniug spot, and it is eertain these apertures lead to sense organs, which we assumne
are ocelli; lateral area wuch raised and minutely granulose; four transverse ov
arowth ridges composed of larger granules than rest of lateral arca; ridges under
X 30 Zeiss appear due to growth grooves which vary mueh in width, and the ap-
parent large size of the grains on the ridges is an illusion caused by these grains
catehing more light.

Artieulamentum. Cream; no definite slit can be seen, sutural laminae shallow
but laterally wide, the sinus between wide, but a feature typical of hoth Lorica and
Loricella is the joining across the sutural sinus of the two sutural laminae, by a
forward extension of the articulamentum ; this a marked feature of the holotype.

Holotype : Clifton Bank Grange Burn, Hamilton, Vietoria, Lower Miocene.
P. 4362, S.A M.

Paratype : Median valve, small fragment missing, width 2 mm., same locality.
The black dot oecurring in each valve is situated at the third of the lateral area
from the girdle and a little posterior from the centre of the valve. 1t is circled by
a ring of normal grains on this arca ; there is a vather large funnel-shaped aperture
through the tegmentum and the articulamentum with what, at the bottom in ordi-
nary light, appears to be a black dot. When the electric globe was almost directly
above, the light was brilliantly reflected in the corner at the bottom of the deep
funnel ; again in good daylight the light from the window was squarely reflected.
Hitlerto, no oculae have been seen in this genus other than those at the junetion of
thie ribs on the pleural area with the lateral area, so this diseovery is the first record
of the existence of ‘“eyes’’” on the surface of the lateral areas (in fossil Lorica),
and the fivst disecovery of the preservation of the cornea in fossil forms. As in the
adult fossil examples, the apertures at the junetion ot the ribs with the lateral area
are much larger than im any known reeent chitons; the nature of the sense organs
has always been doubtful. This discovery seems to eonfirm the belief that they are
frue ocelli, and, owing to the position of the cornea at the bottom of a deep funuel
preventing lateral sighting, it seems that they could only serve to distingnish day-
light from dark because their deep setting prevents any lateral sighting.

LORICA VARENA SP. NoV.
Plate xxi, fig. 49.

One complete juvenile median valve, width from dorsal ridge to girdle 1-5
mm., but, owing to steepness of carination, valve is only 2 mm. right aeross; angle
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of divergenee 80° (compared with 110° in oeulea) ; compared 1o veulca, ribs in
plenral area move granular, interspaces wider ; lateral area has one very deep and
wide growth groove (oculea has several), erunulate, less erowded and erains less
vaised and more irvegular, the ocelli similar in position and size; otherwise gener-
ally like newlea, exceept s one-third smaller.

Holotype: Clilton Bunlk, Grange D, amilton, Vietoria, Lower Mioeene,
P.a4361, S.ADM.

Oocmirox Ashhy, 1934,
Oocirrox wan Ashhby, 1954,
Plate xxi, fig. 55.

From one ten-gallon tin of fossiliTerous soil from Clifton Bank, Hamiltou,
Vietoria, Lower Miocene, twelve median valves or fragments, fonr leagl valves, and
one tail valve of the above species.

The original holotype of 1he head valve of thig species was destroyed when
Mr. Edwin Ashby's honse was burnt in o bushfire on Mareh 9, 1934, We now
deseribe a Neotype

Head valve, length 2 nun., width 3 mu, height 2 wm.. angle of diverzenve
acute; highly elevared, apex slightly recrrved, anterior slope very steep aud con-
cave (due to recurved apex) ; seulpiure of strings of cge-like pustules similar to
those in the other valves; arrangement generally speaking longitudinal, the strings
comutencing at the posterior margin and continuing to the insertion plate with
considerable irregnlavity, several strinas hifureate, and in some pliaces there are
short intermediate rows; the sirings or rows of pustules apparently have no re-
lationship with the slits i ingertion plate.

Articulamentum.  Creamy white; highly polished, smooth, without any
grooves; tegmentum nufolded at the apex, this nufolded portion thickly studded
with egu-hke pustules; insertion plate well produced. perfect except for a few
winnte chips; slits high, broad and short, spacing irvegular; upper side of in-
sertion plate mnmerously grooved, plate broad and proportionately thick, hut upper
edge hevelled off so that the actual edge is sharp, the grooves not countinuing to the
inner edge,

Neotype: Chifton Brank, Grange Durn, Hanilton, Victoria, liower NMiocenc.

The senlpture of this Oechifon is quite unique, the angle of divergence un-
usually small, resulting in the varination of the median valves being very steep:
the shape of the 1ail valve has no paratlel in any living forms. The nearest to it is
to be found in the upturned extremity ol the same valve in the genns Lorica, and
m hoth fhere would be body modifications to correspond.
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We think that the two genera Loricella and Lorica seem to have little affinity

with any other living forms, and may, together with Qochtlon, have come down

from Palaeozoic times along separate parallel channels to that of the Lepda-

pleuridae, as is certainly the case in the Acanthochitonoid group.
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EXPLANATION OF PLATES,

Plate xix,

Leptdoplenrus diversigranosus sp. nov., Hypotype.
Lepidoplewras panphilius sp. nov., Tolotype.
Lepidoplewrus magnogranifer Ashby, 1lolotype,
Lepdopleurus badioid es sp. nov., Holotype.
Leprdoplewrus nivarus sp. nov., Holotype.
Lepidoplenrus babidus sp. nov., Holoty pe.
Lepidoplewrus sinervus sp. nov., Holotype,
Lepidoplewrus singus sp. nov., Holotype.

Lepdoplewrus diversigranus sp. nov., ITolotype.
Belehiton pulcherrimus sp. nov., Holotype.
Lepidoptewrus sephus sp. nov., Holotype,

Leptdopleurus relalus sp. nov., Holoty pe.

Lepidoplewrus wrellus sp. nov., Holotype.

tsehnoclidton (Radsiclla ) eliftonensis sp. nov., Holotype.
Isehnachiton tisurus sp. nov., Holotype, .
tschuochilon wmantius sp. nov., Holotype.
Cryploplar sicus sp. uov., Tolotype,

Cryploplar numicas sp. noy., Holotype,

Ceyploplar pritehardi Tlall, Ty potype.

Afassochilon (Telochilon) dseus sp. nov.. Holotype.

Plate xx.

Afossochilon sulei sp. nov., Holotype.

Afossochilon cwdmorei Ashby, 1olotype.

Afvssachiton (Telochilon) maguicosiatns sp. nov., Holotype.
Afossochilon (Tetochiton) deadus sp. nov., Holotype.
Acanthochilon sabratus sp. nov., oloytpe.

Acanlhochiton forsylhensis sp. nov., Holotype.
Acanthochiton palshryoides sp. nov., Holotype.
Acanthochiton triangnloides sp. nov., Holotype,
Aeanthochiton drunus sp. nov.. Tloloty pe.

Acanthochiton casus sp. nov., Iolotype,

Aeawlhocliton (Lirachilon ) inex peetus sp. nov., Holoytpe,
Molavhiton qurus sp. nov., Tolotype.
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Isehnochiton durius sp. nov., Holotype.
Ischnochiton negleetus sp. nov., Holotype.
Isehnochiton lisurus sp. nov., Hypotype.
Isehmnochiton vinuzus sp. nov., Holotype.
Ischnoehiton cossyrus sp. nov., olotype.
Anthocliiton duodeni sp. nov., Holotype.

Plate xxi.

Anthoeliston macdonaldensis sp. nov., Holotype.
Anthochiton octocostus sp. nov., Holotype.
Cullistochiton inexpectus sp. nov., Hypotype.
Callistoehiton inexpectus sp. nov., tolotype.
(lallistoehiton greedi sp. nov., Holotype.
Callistochiton reticulatus sp. nov., Holotype.
Callistoehiton retieulatus sp. nov., Hypotype.
Calloehiton macdonaldi sp. nov., Holotype.
Lepidoplewrus badioides sp. nov., Hypotype.
Lorica oculea sp. nov., Holotype.

Lorica varenae sp. nov., Holotype.

Loricella magnopustulosa sp. nov., IHypotype.
Loricella concava sp. nov., Holotype.

Lovieella pauerpustulose Ashby and Torr, Hypotype.

Lorieella magnopustulosa sp. nov., Holotype.

Loricella poueipusiulose Ashby and Torr, Paratype.

Oochilon halli Ashby, Pleisiotype.



